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Place of Residence - Place of Work (PoORPoW) gravity model: friction
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1 else 1 else

Where,

¢ = Origin Zone

7 = Destination Zone

s = Spatial Segment
PD = Planning District

k = Worker Category

K = K-Factor for zone i to zonej
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Question: how to calibrate

* Current approach * Desired approach
* Kfactors: manually choose pairs * Find algorithm to calculate ‘best’
of O and D ranges and value to K-factors across all O/D pairs

multiply friction matrix

eFrictionge _ K-i'jekj*
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Issue: overfitting!

* Observed O/D data not perfect
(especially in newly developed
areas)

* Using the naive approach
effectively overrides the model

* |sthere a way to calculate good K-
factors which capture the overall
patterns?




ldea: Principal component analysis

* Use PCA on the observed O/D matrix to distill the main components of
variation in both dimensions
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* Choose number of PCs based on how many represent reasonable
geographical patterns?



Work zone PCA - weights
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Work zone PCA - weights
for component 1
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Home zone PCA - weights
for component 1
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Home zone PCA - weights
for component 6




Home zone PCA -welghts
for component 7 (discarded)



Modelled-observed comparison on
components

Observed

o 1 2 3 4

6 5 4 3 2 1 0

6000

5000

4000

3000

— 2000

= 1000

Modelled

_

o 1 2 3 4

6 5 4 3 2 1 0

6000

5000

4000

3000

— 2000

= 1000

Difference (M-O)

o 1 2 3 4

I 1000

— 500

-0

[ -500
-1000

6 5 4 3 2 1 0



Observation about highest-difference cell
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* Model overestimates cross-harbour commuting



Application to compute K-factors

e Calculate friction matrices for observed and modelled

* Reduce then re-expand both matrices in both directions to keep
only the main factors

* Divide re-expanded matrices to compute K-factor matrix.



DT Hix Peninsula Dartmouth Halifax suburbs Bedford Sackv.BS Dart. suburbs Rural HRM

100
Tos PCA K-factor matrix

o (clipped to [1/2, 2])
105
106
100
10
11
12
13
114
15
16
18
19
120 14
121
122
123
124
125

126 £ -10
127

128

129 08
130
131
132
133
134
135
136
137
138
139
140
142
143
144
145

16

-12

me mz

0.6

T
2
g
=
[i]
o
Fal
T
5
=
E
8
7))
£
5
L
3
S
g
1]
T
=
2
=]
&
=
-
i
oy
£
=3
0
=0
7]
=
[+
(]

Rural HRM




Dart. suburbs Sackv. Bedford Halifax suburbs Dartmouth Hfx Peninsula

Rural HRM

DT Hfx Peninsula

Dartmouth Halifax suburbs

Bedford Sackv.BS Dart. suburbs

Rural HRM

"n

100
101
102
103
104
105
106
109
110
111

112
13
114
15
116
118
19
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
142
143
144
145

home mz

1000

750

500

250

-250

-500

-750

-1000

Difference in predicted
flows, model vs.
observed

PCA K-factor scaled
model



DT Hfx Peninsula Dartmouth Halifax suburbs Bedford Sackv.BS Dart. suburbs Rural HRM

Dart. suburbs Sackv. Bedford Halifax suburbs Dartmouth Hfx Peninsula

Rural HRM

100
101
102
103
104
105
106
109
110
111

112
13
114
15
116
118
19
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
142
143
144
145

home mz

1000

750

500

250

-250

-500

-750

-1000

Difference in predicted
flows, model vs.
observed

Uncalibrated model
(Toronto parameters)



Rural HRM

Dart. suburbs Sackv. Bedford Halifax suburbs Dartmouth Hfx Peninsula

DT Hix Peninsula Dartmouth Halifax suburbs Bedford Sackv.BS Dart. suburbs Rural HRM

100
101
102
103
104
105
|| 106
109
110
1M
12
13
114
15
116
118
119
120

] 121

122
] 123
124
125

H 126

127
[ || 128
129
130
131
132
133
134
[ 135
136
137
138
139
140
142
143
144
145

home mz

[Signed] GEH statistic for
difference in predicted
flows, model vs.
observed

PCA K-factor scaled
20 model

- 10

- -10

2(M — C)?
M+ C




Dart. suburbs Sackv. Bedford Halifax suburbs Dartmouth Hfx Peninsula

Rural HRM

DT Hix Peninsula Dartmouth Halifax suburbs Bedford Sackv.BS Dart. suburbs Rural HRM

100

o [Signed] GEH statistic for

» oa difference in predicted

| oo flows, model vs.

109
10 observed
11
12
113

114 Uncalibrated model

i (Toronto parameters)
19
120 - 10

| 121

122

H 123

124

125

126

127 | =-10

|| 128

129

130 20

131

132

133

134

B s 2(M — C)?
% GEH =

e M+ C

138 +

B 139

140

142

143

144

145

home mz




Density

Does this improve the fit?
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Questions? Suggestions?
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